Brownian motion and diffusion processes have found considerable application in modern finance theory. In this paper, the diffusion coefficients of stock prices for the S&P/ASX300 are computed and analysed. Reasoning by analogy (from theoretical physics), market capitalisation and liquidity are identified as two variables that may be expected to explain the variance of the diffusion coefficients of stock prices. The analysis presented herein reveals that the actual relationship between these variables is not in accordance with expectations of the directions of the relationships derived by reasoning from physics to finance. In addition, the utilisation of asset price diffusion coefficients in portfolio management is discussed. Diffusion coefficients may play an extremely useful role in practice as 'transition probabilities': the probability that a particular change in the asset's price will be observed in a particular period of time and may be used to compute the expected value of a price movement.
1.

Introduction
Is there more substance to the analogical application of Brownian motion processes to asset price analysis than a similarity between the irregular movement of physical particles and the irregular movement of asset prices? In the mathematical structure of modern finance, Brownian motion processes play an important role. Specifically, the state variable processes, production processes, the structure of information evolution and the price processes specified in asset pricing models form Brownian motion diffusion processes. Furthermore, Brownian motion processes lay at the heart of a large number of the various classes of processes that are applied in other branches of modern finance theory.
Whilst Brownian motion processes have found considerable important application in modern finance theory, the real substance of the analogy (between particles and prices) that underlies this application has never been carefully analysed empirically. Huang (1987) identifies the assumption that asset prices form a Brownian motion process as one of the main assumptions underlying general equilibrium asset pricing theory and the intertemporal capital asset pricing model (I-CAPM). Huang (1987, p.118) argues that the validity of this assumption 'has been speculated upon and is, in its own right, an interesting open problem.' Herein lays the motivation for the present investigation. This paper has two objectives. The first, primary objective of this investigation is the empirical analysis of the substance of the analogy that exists between the behaviour of physical particles and asset prices. The second, subsidiary objective of this investigation is the derivation of a diffusion model of asset prices that explicitly incorporates empirically computable asset price diffusion coefficients. This model, which is fully consistent with modern finance theory, permits the computation of probabilities for asset price movements as well as the expected values of such movements. This paper is organised as follows. In the second section, the utilisation of Brownian motion processes in modern finance theory is explored. This utilisation is more pervasive than it appears to be on the surface. The third section contains a statement of the rationale for the study, a discussion of the methodology and a presentation of the results of the analysis. In the fourth section, a discussion of the results and their implications is presented. In the fifth section, a diffusion model of asset prices that allows for the explicit utilisation of asset price diffusion coefficients in practical portfolio management is derived. Directions for future research and conclusions are contained in the final section.
Brownian Motion Processes and Modern Finance Theory
Formally, according to Rogers and Williams (1994, p , and has a Gaussian distribution with mean 0 and variance h.
At a fundamental level, the application of a Brownian motion process to the analysis of asset prices yields a Wiener process that depicts the marginal movement of asset prices in a mathematically idealised form:
Where dP is the instantaneous change in the asset price, α is the constant rate of change in the asset price over the interval dt, σ is the instantaneous standard deviation of asset price returns and dw is a normally distributed error term with the mean of zero and standard deviation of dt (see Merton (1991) ).
More sophisticated (and interesting) applications of Brownian motion processes in finance emerge as a direct consequence of the different 'classes' of Brownian motion processes that have been identified in (relatively) recent mathematical analyses of stochastic processes. These three classes of Brownian motion processes are: (1) Brownian motion as a martingale; (2) Brownian motion as a Markov process; and (3) Brownian motion as a diffusion process. Martingales, diffusion processes and Markov processes are familiar to financial economists. Perhaps less familiar is the relationship between Brownian motion processes, martingales, diffusion and Markov processes. Martingales, Markov processes and diffusion processes all contain a Brownian motion.
It is well known that when asset prices follow a martingale process, asset prices are equal to the discounted value of expected future cash flows (see Samuelson (1973) and LeRoy (1989) 
is a martingale (Rogers and William, 1994, p.2) . Martingales remain a component of modern asset pricing (see Cochrane (2001) ) and martingale models have long been associated with the concept of market efficiency. The fact that martingales contain a Brownian motion highlights the significance of Brownian motion processes in financial economics.
Like martingales, Markov processes are an integral part of the theoretical structure of financial economics. Markov processes describe a stochastically evolving process whose probability in the present time period is a function of the immediate history of the system. A prime example of the application of Markov processes to asset pricing is the work of Lucas (1978) . In his examination of the stochastic behaviour of asset prices in a pure exchange (no endogenous production) economy, Lucas treats the motion of various components of his theoretical exchange economy as Markov processes and constructs a situation in which the asset prices exhibit a random 'martingale' character.
Like martingales, Markov processes also contain a Brownian motion. Formally, Brownian motion is a Markov process (Williams and Rogers, 1994, p.5) . For any bounded Borel , and , the Markov process is defined by the transition function (Williams and Rogers, 1994) : (2) (see Williams and Rogers, 1994, pp.5-7) . Like martingales and Markov processes, therefore, diffusion processes also contain Brownian motion. Also like martingales and Markov processes, diffusion processes figure prominently in finance.
Two prime examples of the utilisation of Brownian motion diffusion processes in intertemporal general equilibrium asset pricing are Cox, Ingersoll and Ross (1985) and Chi-Fu Huang (1987) . These examples were produced during the 1980s, which can perhaps be referred to as the 'classical' period for general equilibrium asset pricing theory. Unlike Lucas's (1978) pure exchange economy, these examples are constructed in a production economy setting. In these models, Brownian motion diffusion processes appear explicitly and directly in the theoretical structures. Specifically, Brownian motion diffusion processes are utilised to describe the probabilistic structures of the models.
In the settings constructed by Cox, Ingersoll and Ross and Huang, components of the systems are described as finite dimensional Brownian motion processes on the probability space . As an example, consider the information structure described by Huang (1987) . In Huang's treatment, the exogenous uncertainty in the economy is described by a Brownian motion: . The fact that the information structure in Huang's intertemporal general equilibrium asset pricing model follows a Brownian motion diffusion process is far from trivial. Importantly, when economic agents receive their information as a Brownian motion, asset prices themselves follow a Brownian motion process. Hence the application of Equation (1),
, to the analysis of asset prices is entirely justified (also see Merton (1991) ).
Brownian motion diffusion processes maintain a place of prominence within the theoretical structure of contemporary financial economics. The portfolio optimisation conditions derived by Merton (1969) in a continuous-time setting where rates of return form a Wiener process retain their validity. The Black and Scholes (1973) option pricing model, in which a Brownian motion diffusion process similar to Equation (3) figures prominently, remains a key component of modern finance theory and practice.
Finally, of course, the Brownian motion process remains an integral part of the formal structure of asset pricing theory-both implicitly (as a building block for martingales and Markov processes) and explicitly-as an indispensable component of the analysis of asset prices in both discrete and continuous time settings (see, for example, Cochrane (2001) ).
The spirit of Huang's (1987) theoretical investigation is similar to that of this present investigation.
Dissatisfied with the absence of a formal justification for the assumption that equilibrium asset prices form a diffusion process, Huang (1987) set out to construct a well-defined economic context in which it could be demonstrated that asset prices did indeed form a diffusion process. Whilst this represented a theoretical justification for the application of Brownian motion (Wiener) processes to the analysis of asset prices, the real substance of the analogy that first initiated the application remains unexplored empirically. In 1987, the validity of the assumption that asset prices form a diffusion process was 'an interesting open problem. ' Huang (1987) took some steps towards closing it. However, the real substance of the analogy between the Brownian motion of particles and the motion of asset prices that exists beyond the irregularity of particle movements and the irregularity of marginal price changes still remains an open problem that has not been explored empirically. It is in this place in the literature that the present paper may be situated.
Research Design, Data and Analysis
In order to ascertain whether there is more substance to the analogy between the Brownian motion of particles and the motion of asset prices, it is necessary to explore the possibility of analogical extensions beyond the similarity between the irregularity of particle movements and the irregularity of marginal price changes. To accomplish this, a further step must be taken; away from visible movement of physical particles and towards the determinants of particle diffusion. In the theoretical physics, apart from some universal constants, the diffusion of a particle depends only on the size of the suspended particle and the viscosity of the liquid in which the particle is suspended (Einstein 1905, p.12) 2 . Specifically, the diffusion coefficient for a particle will be larger the smaller the particle and the less the viscosity of the surrounding medium.
Whilst the analogy that exists between the irregularity of particle movements and the irregularity of marginal asset price changes is clear, we now seek analogy at a deeper, more substantive, level. To be precise, we seek economic analogues for the determinants of physical particle diffusion. If it is possible to find a plausible analogical extension of these properties of diffusion (particle size and viscosity) to the domain of modern finance theory, it will be possible to examine the determinants of the diffusion of stock prices and establish whether the analogy between particle movements and asset price movements extends to a deeper level and, in the process, determine whether there is empirical substance to the analogy beyond the similarity between the irregularity of particle movements and the irregularity of marginal price changes.
Fortunately, analogical extensions for particle size and viscosity to the domain of modern finance theory are readily apparent. The economic analogues for particle size and viscosity are the company size (market capitalisation) and the liquidity (measured by daily turnover) of the equity on issue. The analogy that exists between particle size and company size (market capitalisation) is clear. The analogy that exists between viscosity and liquidity is an inverse analogy. The less gelatinous or sticky the turnover of the stock's equity or, alternatively, the greater the liquidity of the equity on issue, the less difficult it is for the stock's price to move, to disperse, to diffuse. Reasoning by analogy, the finance theorist would expect the diffusion coefficient for a particular stock to be larger the smaller the size of the company and the greater the issue's liquidity. This expectation is subjected to analysis in this section.
In order to examine the determinants of asset price diffusion, an empirical value for asset price diffusion coefficients must be computed. The diffusion of a stock price may be defined as the tendency of the stock price to disperse from a given starting point (i.e. a given starting price). In experimental (vis-à-vis theoretical) physics, a method exists for the computation of an experimental value of a particle's diffusion coefficient. In keeping with the theme of this investigation, we derive an analogue of this method for application in financial economics. Specifically, a value for the diffusion coefficient for a stock may be obtained by observing and recording the stock price at particular intervals. The successive displacements are squared, averaged and divided by two in just the same manner that a particle's successive displacements are in the physical sciences (see Hersh (1978) ). Formally, this may be expressed as the following equation for computation of the diffusion coefficient of asset prices:
Hence, beginning with a series of prices for a particular stock, one takes and squares the differences between successive prices. One then averages the series of successive displacements computed in the first instance. Finally, the average is divided by two and the diffusion coefficient for the stock is revealed. This is the measure of the tendency for the stock's price to disperse or spread from a starting point. This method for obtaining an empirical value for the diffusion coefficient of an asset price has never been deployed in empirical finance before this time.
It is important to note that the tendency for an asset's price to disperse or spread from a starting point and our numerical measure of this tendency (the diffusion coefficient) is not the same thing as dispersion around a mean and its numerical measure (standard deviation). For example, two of the stocks (A and B) in our sample possessed diffusion coefficients computed utilising Equation (4) above of 0.00151 and 0.001014 respectively. The standard deviation of these particular stocks' price series was 0.961075 and 3.104199 respectively and the standard deviation of the returns series--was 1.27% and 1.92% respectively. Rather, our diffusion coefficients are very closely related to a measure of volatility called root mean square (RMS). This is quite appropriate and unsurprising because RMS has implications for the Brownian motion of securities.
The data utilised in this analysis are as follows. The data set consists of the 300 Australian shares that comprised the S&P/ASX300 in May 2006. For each of the 300 shares, the closing price, the number of shares on issue and the turnover (or volume) was gathered. The data were gathered at daily intervals for a ten year period (May 1996 to May 2006) from the Thomson DataStream database.
During this period there were approximately 2,500 trading days. There are a total of approximately 7,800 data points for each stock that was trading as at May 1996 and a total of more than 2,000,000 data points across the 300 stocks.
The daily prices were utilised in the manner described by Equation (4) to compute the diffusion coefficients for each stock. The product of the each stock's number of shares on issue and the stock's daily closing price was computed and averaged to determine an average for each stock's market capitalisation over the ten year period. The series of daily volume numbers for each stock was averaged to determine an average for each stock's daily trading volume over the ten year period. The end product of this preliminary data preparation was three series of numbers-a diffusion coefficient, an average market capitalisation and an average daily turnover-for each of the 300 stocks in the S&P/ASX300. Summary descriptive statistics are provided in Reasoning on the basis of analogy from the physical sciences to modern finance theory and asset pricing, the following function for the diffusion of stock prices is posited:
This is the foundation for the regression equation analysed in this section. It is, of course, necessary to determine a specific functional form for the regression equation. Unfortunately, there is little in the way of theoretical reasoning to guide us on the exact specification of a functional form for a regression equation. Following standard econometric practice in the absence of specific guidance on functional form, a log-linear specification is adopted as a default specification.
Formally, the log-linear regression equation that is analysed herein (with the data transformed by natural logarithms) is presented below. Ordinary least squares is used to estimate the regression equation:
Where the dependent variable Y i is the diffusion coefficient for stock i, the first independent variable X 1i is average market capitalisation for the i th stock and the second independent variable X 2i is average daily turnover or volume for the i th stock. The expected signs of the coefficients are as follows: (1) the expected sign for the coefficient β 2 is negative; and (2) the expected sign for the coefficient β 3 is positive. Essentially, it is expected that the tendency for an asset price to disperse or spread from a starting point to be greater the smaller the asset's market capitalisation and the greater the asset's liquidity if the analogical application of diffusion from physics to finance proceeds in the manner that it is expected to. The scatter plots reveal the following. First, there does appear to be a relationship between the natural logarithm of the diffusion of stock prices and the natural logarithm of average market capitalisation (size). Second, there also appears to be a relationship between the natural logarithm of the diffusion of stock prices and the natural logarithm of the average daily turnover (liquidity). Third, there appears to be a relationship between the natural logarithm of size and the natural logarithm of liquidity. This might reveal the presence of a possible collinearity problem. However, the majority of the observations appear to be clustered with no discernable positive or negative relationship (within the cluster). Finally, the scatter plots reveal the absence of any (far) outliers. Hence, the application of regression analysis to the data proceeds without removing any particular observations. 
The ratio of the explained sum of squares to the total sum of squares is a reasonably high 0.61 and the coefficients are highly significant at the 0.05 level. The numbers in the parentheses are the OLS standard errors. The ANOVA statistics reveal that the regression explains a significant amount of the variation in the dependent variable (the natural logarithm of the diffusion of stock prices) and that this explanation is not due to chance: The various diagnostic checks reveal that the regression is sound. Importantly, the residuals for the regression are normally distributed. There is also very good 'scatter' in the plot of the residuals, revealing the absence of any tendency for the variance of the error terms to increase as the values of the independent variables increase. That is, there is no heteroskedasticity. The collinearity diagnostics revealed the absence of any serious multicollinearity. The variance inflation factors (VIF) for each of the independent variables, which were equal to 1.632, reveal the absence of any serious collinearity problem (a value greater than 2 indicating such a collinearity problem). The condition index values-12.425 and 24.496 for the independent variables-revealed a minor collinearity problem (a value greater than 15 is considered to indicate possible or minor collinearity and a value of greater than 30 is considered to indicate a major or serious collinearity problem). Finally, the Durbin-Watson d statistic, which was computed as 1.799, revealed an absence of serial correlation. It can be confirmed that the regression is sound and the assumptions of the classical linear regression model have not been violated.
4.
A Discussion of the Findings
The purpose of the investigation is to explore empirically the substance of the analogy that exists between particle movements and asset price changes. In pursuit of this objective, it became necessary to examine the relationship between the diffusion coefficients of asset prices and market capitalisation (size) and liquidity. As explained above, reasoning on the basis of analogy from theoretical (and experimental) physics, there is reason to expect such a relationship, providing, of course, that the analogy between physical particles and asset prices is an appropriate analogy that is deeper than the obvious similarity between the irregularity of particle movements and the irregularity of marginal price changes. Also reasoning on the basis of analogy, there is a priori reason to expect the diffusion of stock prices to be negatively related to market capitalisation (size) and positively related to liquidity.
First, it may certainly be confirmed that there does indeed exist a statistically significant relationship between the diffusion of stock prices and market capitalisation (size). Also, it may certainly be confirmed that there does indeed exist a statistically significant relationship between the diffusion of stock prices and liquidity, which is our (inverse) analogue for viscosity or stickiness. The ANOVA statistics, coefficient of determination and the individual t-values confirm the existence of a statistically significant relationship between the dependent variable (diffusion) and the independent variables (size and liquidity). However, whilst a relationship between the diffusion of stock prices and size and liquidity was detected, the directions of these relationships is the opposite of that which was expected on the basis of analogically reasoning from physics to financial economics.
Market capitalisation or size is, according to the regression analysis, positively related to the tendency for a stock's price to disperse from a starting point. A negative relationship was expected. The second explanatory variable included in the regression analysis was the average liquidity over the sample period for each of the stocks in the sample. The results of the regression analysis revealed that there is a negative relationship between the diffusion of stock prices and liquidity, implying that the tendency for a stock's price to disperse from a starting point diminishes as the liquidity of the stock increases.
Reasoning on the basis of analogy from physics to finance, the opposite relationship was expected to prevail.
The regression equation (7) may be interpreted as follows. The coefficient for the size variable, β 2 , is interpreted as a constant elasticity equal to +1.222. This suggests that if market capitalisation (size) changes by one percent (holding the other independent variable constant) the diffusion coefficient is expected to change by 1.222 percent. As the size variable increases, there is a more than proportional increase in the tendency for a stock's price to spread or disperse from a starting point. The coefficient for the liquidity variable, β 3 , is interpreted as a constant elasticity equal to -1.020. This suggests that if liquidity changes by one percent (holding the size variable constant) the diffusion coefficient is expected to change by 1.020 percent. As the liquidity variable increases, there is a more than proportional decrease in the tendency for a stock's price to disperse from a starting point.
The analogy that exists between the motion of physical particles and the motion of asset prices initiated the application of the physical-mathematical Brownian motion processes to the analysis of asset prices. If this analogy between the motion of physical particles and the motion of asset prices is substantive, it is reasonable to expect that the analogy may be deeper than the obvious (surface) similarity between the irregularity of particle movements and the irregularity of marginal price changes. At this deeper level, not only must the motion (diffusion) of physical particles and asset prices be considered but so too must the determinants of this diffusion. An empirical analysis of the determinants of asset price diffusion can therefore be expected to shed some light upon the real substance that underlies the analogy between the motion of particles and the motion of asset prices on modern financial markets.
The results of the empirical analysis of asset price diffusion may be interpreted in one of two ways.
On the one hand, the presence of a statistically significant relationship between an asset price's tendency to disperse and size and liquidity may be interpreted as at least circumstantial evidence of more substantive analogy between physical particles and asset prices. On the other hand, the fact that the directions of the relationships between asset price diffusion and size and liquidity are the opposite to what might have been expected on the basis of analogy from physics to finance may be interpreted as contrary evidence. Perhaps the most sensible interpretation lays somewhere in the middle: like physical particles, size and liquidity (the inverse of viscosity) may be considered to be determinants of asset price diffusion. In this regard, the analogical reasoning from physics to financial economics does have more substance than the obvious similarity between the irregularity of particle movements and the irregularity of marginal price changes. However, one cannot be sure that such reasoning will always lead in the right direction and there remains 40 per cent of the variance of asset price diffusion to explain.
An Asset Price Diffusion Model
Before drawing this paper to a close, it remains to be demonstrated how the asset price diffusion coefficients computed empirically via Equation (4) may be utilised by practitioners in portfolio management. The coefficients of asset price diffusion have considerable application in the practice of managing a portfolio of assets. Whilst the asset price diffusion coefficients computed via Equation (4) are, on the one hand, interpreted as a measure of the tendency of an asset's price to disperse from a starting point, the asset price diffusion coefficients may also be interpreted as probabilities. In this guise they may be deployed to compute both the probability that an asset price will experience a particular change in a particular time period and the expected value of such a change. The objective of this section is to present, theoretically, an asset price diffusion model that explicitly includes the empirically computed diffusion coefficients.
Countless occasions arise both in theory and in practice where a value for the probability associated with a particular asset price change is required. The standard procedure is to assume a particular probability distribution for asset prices or returns and infer the desired probability value by reference to probability tables. Of course, this approach is always susceptible to the criticism that the particular series of prices or returns does not follow the particular probability distribution that has been chosen.
There is, however, another way that a value can be obtained for the probability that an asset's price will change during a particular period of time. This value is the diffusion coefficient associated with the particular asset. Whilst a diffusion coefficient is usually interpreted as a measure of the tendency of an asset price to disperse from a starting point, one can also interpret the diffusion coefficient as the probability of a price change.
The diffusion processes utilised by modern finance theorists have not explicitly contained a place for the diffusion coefficient. This is primarily due to the fact that the diffusion processes deployed have been mathematical idealisations of physical models rather than analogical application of the physical models themselves. As an example, consider the mathematical idealisation of Brownian movement, the Wiener process, as applied to asset prices:
This is the standard diffusion process that is applied to the analysis of asset prices by modern finance theorists and practitioners (see above). As can be easily seen, however, there is no explicit place in Equation (1) for an empirically computed asset price diffusion coefficient.
In order to derive a diffusion model of asset prices in which the empirically computed diffusion coefficient (the outcome of Equation (4)) is explicit, it is necessary to explore the application of diffusion models in the broader social sciences. Some of the more interesting applications of diffusion models in the social sciences (outside of finance) deal with the adoption of technologies or innovations over time. It has been discovered that this adoption of innovation follows a diffusion process. The adoption of new innovations diffuses until a 'ceiling' is reached. This is the total number of potential adopters in the social system (Mahajan and Peterson 1985) . Unlike the Wiener processes that have been applied in modern finance theory, the diffusion models applied in other branches of the social sciences have maintained an explicit role for the diffusion coefficient. It is these models that are utilised as the foundation for the derivation of an operational diffusion model of asset prices.
In a discrete-time setting (where time is assumed to flow in discrete units), a basic prototype diffusion model of asset prices in which the diffusion coefficient is explicitly present may be formulated as follows:
[ ]
Where D is the asset price's diffusion coefficient, is the (rational expectations) 'ceiling' price computed by a dividend discount model and is the current market price. The model says that an asset's price will move until there is a correspondence between the rational expectations price and the market price. If there is no such correspondence at the beginning of the period, one can expect there to be a price movement during the time period of a magnitude equal to
Here D is interpreted as the probability of a movement in the asset's price at time t. This being the case,
is the expected value of such a movement. In an efficient market, where asset prices follow a martingale process, the expected value of a movement is zero because the martingale process implies that prices equal the discounted value of expected future dividends, (see LeRoy (1989) ).
Assuming a probability space one can imagine a situation where the probability measure, P, is actually the diffusion coefficient itself.
In discrete time, the model describes the path followed by the difference between the price series modelled as a martingale process and the market price. Equation (8) represents a simple, prototype model of asset price diffusion that explicitly incorporates the asset's diffusion coefficient into a discrete-time model. The model is completely consistent with modern finance theory, permitting a scenario where the efficient market hypothesis holds. In a reasonably efficient market like the Australian Stock Exchange, one would expect very small coefficients of diffusion for the shares traded there. This 'prediction' is supported by the computations of the diffusion coefficients for the S&P/ASX300. However, the diffusion coefficients are not zero. One could say, therefore, that the ASX is quite efficient but not perfectly so.
The simple diffusion model of asset prices depicted by Equation (8) can be adapted to allow for the situation where the rational expectations price does not remain constant over the course of the diffusion but changes dynamically. When is permitted to vary over time it is necessary to specify a vector Y * t P t of state variables (see Cox et al. 1985) that affect . Substituting in Equation (8) yields the following diffusion model of asset prices:
Completing the link between this simple model, orthodox financial economics and the intertemporal general equilibrium asset pricing model developed by Cox, Ingersoll and Ross (1985) , we set the evolution through time of Y t equal to their equation (2) (Cox et al. 1985, p.365) such that the movement of Y t through time is described by the system of stochastic differential equations:
are a kdimensional vector and a dimensional matrix respectively (see Cox et al. 1985, p.364-365) . Appropriately, Y is Markov. In closing this section, the diffusion models of asset prices that have been developed here have their origins in the quantitative application of diffusion models in the broader social sciences. One finds analogous models for diffusion of innovations where the diffusion coefficient is interpreted as the probability of change in the number of innovation adopters in a particular period of time. One also finds an analogy for our rational expectations price ceiling. This analogous element is the total number of potential adopters N in a social system. In accordance with our suggestion that be approximated by analyst opinions, N is estimated on the basis of expert opinions (see Mahajan and Peterson 1985, pp.13-14 and p.59) . Hence, in addition to being consistent with modern finance theory and plausible within the domain of financial economics, the model is entirely in accordance with the application of diffusion models that has been undertaken in the broader social sciences. 
Conclusions and Future Research
In this paper, we set out to compute and analyse the diffusion coefficients of stock prices in order to reach conclusions regarding the substance of the analogy between physical particles and asset prices that exists beyond the irregularity of particle movements and the irregularity of marginal price changes. Reasoning on the basis of analogy from physics to finance, it was expected that there would be a relationship between company size (market capitalisation) and liquidity and the diffusion of stock prices. A regression analysis revealed that there was indeed such a relationship but the directions of the relationships were the opposite of those which had been expected on the basis of analogical reasoning. This leads to the conclusion that, as with physical particles, size and liquidity (the inverse of viscosity) may be considered to be determinants of asset price diffusion. In this regard, the analogical reasoning from physics to financial economics does have more substance than the obvious similarity between the irregularity of particle movements and the irregularity of marginal price changes. However, one cannot be sure that such reasoning will always lead in the right direction and may not be relied upon to explain all of the motion of financial variables.
Some possible directions for future research can be identified. First, the sample analysed herein consisted of ten years of daily data on 300 Australian stocks. Despite the extensive nature of this investigation, there is certainly scope for further empirical investigations in other markets. A replication or extension of this research utilising an overseas index is one possible empirical investigation. Whilst the discrete-time diffusion model for asset prices that has been presented is theoretically sound and practically operational, it would be very interesting to empirically test its accuracy at predicting expected values for asset price movements. Specifically, how well do the model's predictions of expected values of asset price movements accord with the actual movements observed ex post? Additionally, how does this accuracy compare to the accuracy of other, more standard, models based upon fitting of probability distributions to asset prices or returns? Further work, both theoretical and empirical, on the construction and utilisation of diffusion models in financial economics is in order. 
